Genetic and biochemical studies on the conversion of flavanones to dihydroflavonols in flowers of Petunia hybrida.
Chemogenetic investigations and precursor experiments on flowers of Petunia hybrida suggest that recessive alleles of the gene An3 block the biosynthetic pathway of flavonols and anthocyanins between the flavanone and dihydroflavonol step. In confirmation of this hypothesis, activity of the enzyme flavanone 3-hydroxylase, which catalyses the conversion of flavanones to dihydroflavonols, was readily demonstrated in enzyme preparations from flowers of lines with the dominant allele An3, whereas no or very low activity could be found in extracts from lines with recessive alleles (an3an3). A second genetic factor is described which clearly reduces the amount of flavonols in the flowers but not the amount of anthocyanins. Crossing experiments revealed that this factor represents a third allele of the An3 gene. It is referred to as an3-1. As expected, a residual flavanone 3-hydroxylase activity of about 10% could be found in enzyme extracts from plants with the an3-1 allele. The decreased level of dihydroflavonol formed under this condition is obviously still sufficient for anthocyanin formation but not for flavonol synthesis.Similar to flavanone 3-hydroxylases from other plants, the enzyme of Petunia is a soluble enzyme and belongs according to its cofactor requirements to the 2-oxoglutarate-dependent dioxygenases. The residual flavanone 3-hydroxylase activity found in plants with the an3-1 allele is identical to the activity extracted from An3-genotypes with regard to cofactors, substrate specificity and most of the inhibitors. The difference observed in the respective pH-optima and the genetic data suggest that the mutation providing the an3-1 phenotype is localized in the structural gene for flavanone 3-hydroxylase.